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My story...

Last 30 years of working directly with and experience with:
* Nuclear power

e Petrochemical

» Refining

e Oil & Gas Pipeline

« Offshore Drilling

« Aviation

* Railroad

« Maritime

« Coal Mining

And most recently (last 15+ years) with Health Care industries



From Up- to Downstream...

Drilling Refinery Pipeline®  Storage

BP Deepwater Horizon BP Texas City Aliso Canyon




My Premise:

The ‘HO T’ Model
Major Subsystems of a Complex,
arge-scale Technological System

(e.g., an offshore drilling/production platform,
refinery, oil/gas pipeline system, a gas underground
storage facility)
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My Premise:
Safety Culture as a Root-Cause of a
System’s Common Mode Failure

» Because of their diversity and
redundancies, the defense-in-depth
will be widely distributed

throughout the system.
* Assuch, they are only collectively F§ ﬁiFE IN ERROR
vulnerable to something that is ;"“”“"j‘,f;z;;‘;i;‘;

equally widespread. The most
likely candidate Is safety culture.

* |t can affect all elements In a
system for good or ill.

Professor James Reason, A Life in Error, 2013, Page 81




BP Deepwater Horizon

Accident
April 20, 2010



BP Deepwater Horizon




BP Deepwater Horizon
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BP Deepwater Horizon Accident
April 20, 2010

11 workers lost their lives and 16 others
were seriously injured.

The flow continued for nearly 3 months
before the well could be completely killed,
during which time, nearly 5 million barrels of
oil spilled into the gulf.



Deepwatersorizon

Blowoul

LESSONS FOR IMPROVING
OFFSHORE DRILEING SAFETY




Report to the President

——yy nizan Oil Soill and

www.oilspillcommission.gov
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Chapter Eight

“Safety is not
proprietary.”

Changing Business as Usual

have explained the mmediate and rook cauaes for
why they nonetheleas did. The American publ
government, and the cil and gas mdustry need bo
understand what went wwrong so they can pursue
the changes requared to prevent such devastabing
accidents from recurring.

This chapter exanu: v petroleum compames
hanre been managing the maks assocaked with
finding and produdng cil and howr they can

G2 it better, mdividually and responaible
mdustry oversll. The record showa that without
effective government overaight, the offshore

ot and gas industry wall not adequately reduce

the riok of accidents,

reapond m emergencies. However, govermment
oversight, alone, carmot reduce those risks to

the full extent poazible. Government ox

(3¢e Chapter 9) must be accompanied by the

otl and gas industry s mbernal

sweepmng reformas that accomy!

fundamental transformation of ik safety

Cmly through such a demonstrated transformation
will mdustry—in the aftermath of the Deeprvater
Horizon disaster—bruly earn the privilege of access
ko the nahion's energy resources lozated on federal
properhies




“The record shows that without effective government
oversight, the offshore oil and gas industry will not
adequately reduce the risk of accidents, nor prepare
effectively to respond in emergencies. However,
government oversight, alone, cannot reduce those
risks to the full extent possible. Government
oversight (see Chapter 9) must be accompanied by
the o1l and gas industry’s internal reinvention:
sweeping reforms that accomplish no less than a
fundamental transformation of its safety culture”

(p. 217, emphasis added)



Nadznal Corrmizzion on the BF Despwaler Moraon OF Scd! andd Ofshore Dnlng

Explosion at BF > Texaz City Refinery

° i 73 ehanges 00 senccs acodects In Marz 2000 an eqroecn mcked e coopany's Tocs Ciy ref ey mear Foushzr: 15 wodan et
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requlied i “a number of seriows releazes,” butb had wlbmately declined bo do ao “[flor a
waziehy of reasons—inchading coak preosures” and BF'o albiliby bo take advankage of “the
exdstence of an exempbion under |5, Environmenkal Proteckon Agency] air
regulakions. w12

The Safely Board's repart on Teotas Sibyr mobed that “while meat attenbon wras focuoed on
the dyjury rake, the overall safebyr culhure and process safely management program had
gerious deficiendes. Desptte mumnerows previows fabalibies ab the Texan Cibyr refimers (23
deathiz in the 80 years prior bo the 2005 disaster) and many hazardows matesial seleases,
EF did not bake effective steps bo sbem Ehe growsing risks of a catastrophdc event. =" The
report added: “Coat-cutbng and failbore bo inveak in the 190908 by Amoco (who merged
with EF in 1908} and then BF left the Texan City refmery salnerable bo a catastrophe. BF
targebed budgek cuts of 23 percent &n 1000 and another 23 percent tn 2003, even thouwgh
nmuach of the refineryra infrastructure and process egudpment were in diarepair. Alsa,
operator braining and staffng were dowmatzed. ™

The Safeby Board further mingled what it charackerized as the “organzabional causen
embedded tn bhe refimery-s culbare,” mcheding

*  “BF Teama Ciby lacked a reportng and learming culhare. Beporting bad newa was nok
encouraged, and often Tesmn City managera did not effecksrelyr irmreatigabe metdents or
take appropriate carrecthne ackion

*  *BF Group lacked forus on controlling major hazard risk. 37 management pasd
atteniEon bo. measured, and resvarded personal safely rather than proceas safety:

*  *BF Group and Texas City managers provided ineffechve leaderahip and osersight.

EF management did not implement adequate safelyr oversight, proside needed
human and economic resources. or conmsbently model adherence bo aafeby moles and
pracedures.

*  “BF Group and Temas City did nok effectvely evaluate the safebyr implications of major
organizabional, personnel, and policy changes = 17

Ak the Chemical safehy Board's mskigation, BF established iks owm independent panel o
review ity safely procedures and find weays bo improve themn. ' That panel, chaired by
forrer LLE. Secrebary of Stabe James Baker I, inswed ito zeport a fevr monkhn before the
Chemical Board report in 2007. The Baker panel was no more charitable in ito aaseasment.
The panel found that BF management had not dishinguished befween occupabional safiebyr—
concern over sips, oprains, and other workplace accidents—and procesa safety: hazard
amalyrain, design for aafety:, maberial verficabion, equipment mainbtenance, and process-
change reporting. And the panel further concluded that BF wraa not irmeesbing beadership
and other resources in managing the highest raks."?

The Baker panel especially favlbted EF for fadling to learn the lesaons of Grangemouth by
repeating them in the evento leading up to the Teown Ciby refineryr exploaion. According o
the panel, “in ika regponoe o Grangemonth, BEF missed an cpporhuntty bo make and sustxin
company-wide changea Fhat wauld haee regulbed & safer workplaces for ibo emplogrees and
contrackora. ~# Underocaring the depth of the crganicational problem facing EE the panel




Hasonal Commizzion on the BF Despsater Hodzon Ol Soill and Cshore Dlng

singled cutb for crtbicism EF's overall approach bo accident amalysis: “BF'a tmwresbigation
syabern hao not fskhaked effecthre roob cavse analyais procedumes bo idenkfy opshemic
ezl fachors <2

Frodhae Bay pipeline leak I Masch 2000—aone yrear after bhe Trowaa Cibyr refinery
exploaton and one jrear before the Chemecal safely Board report on it—22 had et ancthes
signeficant mduabrial accident. It nebwark of pipelines m Prudhee Bay, Alaska, leaked
212,232 gallans of oil inko Fhe delicake bundra emronment—the worst opdl exrer recorded
on the Morkh Slope 3 The leak weent undebected for as long aa fire dayo. ¥ Ulpon analysi,
the pipes weere found ko have been poorly mainkained and mspected M BF paid moare than
£20 million in fines and restitubion

Frogress in follosw—up on the safely recommendabions. The Baker panel zepork contained
10 recommendabiaons “inbended bo promote sgrdficant, sustained improvements in EF'a
process nafeby performance. ** Rrcommendation nine advocabed that EF establish an
independent epert bo maonitor and report on ibs progress in executing the panel's other
recommendabions in ik LS. refineries, in refining managemment, and at the 22 board and
exsculive managemenk levela, 2 n the ooecubee summarny of the third annual report of
thak expert, covering January-December 2009, he remarked that:

Delivery againab mtesbomes zelabed bo fmplermentabon of e Recommendabions remaing

a critical performance objective for the 115, refineries. Virbaally a1l of the miesbones
the 115, Refinimgs 2000 plans where delivered on acheduzle.

“wwhile aignificant gaps have been cloaed and most of the neowr syrabema, procesaes,
standards. and prachices required for conkmued proceas safelyr improvemzents hanee
been devreloped, much work remaing ko be dane ko Sollyr implement them. BF nuuak
nowr demonstrate improsted capabiliby for sysberzalic management of these opobems,

proceases, abandards, and practices so ik can accelerake the overall pace of implemenbing

e Recommuendatiors 3

The independent expert alao noted, aprogos of the Baker panel repart’s fixal
recarnmendabion that 3P uoe the lessoms learned Sram Ehe Texas Oty ragedy bo ranoform
the company mibo a recognized nduskry leader m proceas safebyr management:

BF @ abriving bo lransform the company into & recognized indwstry leader in proceas
zafely ard . . . has made significant tmprovements cach year in regponse

ko &ll Brecmmendabions. However, much work remaing bo fully implement the
Recommendabions. . . . BP will be an induskry leader when tta proceas safely
performance is superior bo bhak of its peess, and ibs peers recognize EF as a brue leader
b0 emmulakbe 37

In recent years in the Gulf of Modeo. BPs safety offshore drilng record woas
repartedly excellenk

—

Despwater Horizom

EF's safrty culture fazled on the mght of Aprd 20, 2010, as refleched in the acbona of

EF personnel on- and offohore and in the achions of EF'o contrackors. As described in
Chapter 4, 22 Halliburton, and Transocean did not adequately idenbifyr or addreas risks of
an accident—nck in the well design, cemenbing, or bemmpaoraryr sbandonrment procedures.
Ther management sysbems were marked by poor communicabions among EF Transocean,
and Halliburton emplojrees regarding bhe risks aapociabed whith decimions bang made. The
dectionmaldng procesa on the rig was excesaively compartmentalized, oo indhviduals on
the rig frequently macde cribical dedsions without fully appreciabing just howr essenbal
the dectstons were bo well aafety—aingly and o combinabion. As a reoult, officials made
& pezies of decistona that saved BE Halliburbon, and Transccean HEme and maoney—but
without fill apprectabion of the aasociated riska.

EF comducted its cown accident investigabion of Degpevaber Hormzon, buk ance again kept
its scope extremelyr narrowe ! Professor Majmedin Meohlati of the Undrersity of Soukhern

California, Loa Angles—a member of the separate Matonal Acadenyy of Engineering h
comnuttees mrneskigabing the oil spdl—cribicized BF'a accident report for neglecting ko
*addreas human performanee issues and orgamizatonal factors which, in any major
accident invesbigabion, conatifube major conbributing fackors.” He added that EFs
imrestigabion also ignored facbors such an faigue, long ohifte, and the company's poar
aafiety culbuze 22

Upon reading the 5P repart, this Commiszion's Chief Scentific and Engincering Adviaor,
Richard Sears, commented that =it appeared thak for EF the accident happened at 0:40 pom.

an Aprdl 20; whereas in some waays, the blowout began m early 2000 when they imEally
degigned the well -4

The Culture on the Rig
EF was operator of the Macondo well and @ that capaciby had both the oserall
reapongibilty for everything thak went on and was in the best pogition bo promote a

culbure of aafeky an the rig, mcheding in the actiona of its bo mgndficant conkractors,
Halliburton and Transocran. But the otensive mralvement of thooe contrackors in the
nmuabakes that cawsed the Macondo well blowout underscores the compelling need for a
fundamental shift in mdustry culbure bhat exbends beyond BE Aa described in Chapber

2, offshore drilling and energy produchion msrobee a complex inberrelabionohip among
companien. No oingle companj—mnck even ab the major inkegrabed ofl companies—performs
the full panoply of acktten required for odl and gas drilling. All conbract out for the

her comparies for critical aspects of ther operations. For this same reason,

aervices of
whatever the specific contrachual relabionships, operabing safely @n thi envdzonment clearhy
demands a safebyr culbure that encomipasses every element of the extended drilng services,
and operakmg indusiry.

Tramaocean, for instance, was a major conkractor for the Macondo weell and is the world's
largest operabor of offihore ol rige, including the Desprrafer Hormoon Transocean

peracnnel made wp the largest single conkmgent on the rig at the Eme of the accident, and
il 20 worked for the companyr. Ao described mm Chapker 4,

@ of the 11 men who died on Ap




Meshkati’s Observation
Page 223

« BP conducted its own accident investigation of Deepwater
Horizon, but once again kept its scope extremely narrow.(31)
Professor Najmedin Meshkati of the University of Southern
California, Los Angles—a member of the separate National
Academy of Engineering committee investigating the oil spill—
criticized BP’s accident report for neglecting to “address human
performance issues and organizational factors which, in any
major accident investigation, constitute major contributing
factors.” He added that BP’s investigation also 1gnored factors
such as fatigue, long shifts, and the company’s poor safety
culture.(32)



The New York Times Editorial
December 19, 2011

is

THE NEW YORKTIMES EDITORIALS/LETTERS MONDAY. DECEMBER 16, 2011

Ehe New York Times
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Lessons of the Deepwater Horizon
Profits trumyped safety and the gulf paid the price
The iatest lnvestigative report ca the Doepwser Ho-

Is an Empectune reminder of ledusirg's past curelessness — p

ed @ sunenoes 1o vigiance [n ti Rdure. [t could not 2ave
bdan mogw timely, coming fust 4 the Intertor Departaoet
was coocinding s fent auction of new dnillng Meases in
the gult since the spil,

Tiw regport was prepared by tha National Academy of
Enginsecing sad the Natiosal Réssarch Councl. 1t coa-

named mmum. and K inspection capabilities
have been Deefed wp. Tis new leadery have vowed tiat 24
memsion will be 10 protect the public and the envieosument,
2ot the Industry it is chargnd with regulating.

Dueald Winter, 2 forsier Navy secreeary who direct:
©d the hew study, sald that becasss of thuos and other i

cluded — as had an carlier Mudy by a csn-
misson -~ chat the explosion resukied from 2 sexies of
poor dockions by KP and others, iacluding s major mis-
colcslation Involving e aldity of the well to wihszand
ssSden imcroases in pressume. The stody criticized both
the industry ssd Sederal regatasecs for “ssisplaced trust”
1o e ahillry of blowout preventers 10 wesd off wells =

, drillisg In the guif covid sdely proceed “at
Iﬁbpwlnl:h:"mxu-mnd Tghtly, against ovee-
conlidence, especially now that dcilling 2 the gelf has re-
sumad 20d e bneechor Department his started leasing
D Cracts that will [ead 10 fuether sxplocasion.

The sesrch for aerw od and gas reserves saust be part
anmmmmmmmmum

emacpency, and called %oc indusdry to sign thase de-
wienss to make tues moew reliahie in the fature.

More bcondly, the repoct sald that industry was far
moed focused o drilting and profits than % was on e
beed for prepanedness and oversighe It sed “the lozk of o
stroag sadety calture™ was Rot unique % UP bat was
shared by its contraciors and Its regelstors m the Intesior
Department's former Mizcrals Masissnment Service

Honzon is that comglacency can eastly lead 10
dmmman-wrummm
beea hege In both lust scome and natsrad resourcs dun-
age. The ultitsate taky to BP mad its parnees could run as
high as 342 blikos, with chil pemalties. The kuscapable
tottom lise s that If isdosiry wasts 1o keep drling,
seeds 2 commit fully and complecely to doisg thisgs <&

ferarehe As A the reeibatrre

“The lack of strong
safety culture”

19



BP Refinery Accident
March 23, 2005
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(15 Killed, 180 Injured)
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KEY ISsUES:

* SAFETY CULTURE TEXAS CiTy, TEXAS
REGULATORY OVERSIGHT MARCH 23, 2005
PROCESS SAFETY METRICS : ' [({\

* HUMAN FACTORS g

REPORT NO. 2005-04-1-TX
MARCH 2007
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BP Texas City Did Not Have a Positive Safety
Culture

 QOrganizational causes were embedded in the

refinery’s history and culture

 Causes extended beyond the ISOM unit to actions
of people at all levels of the corporation

« Multiple safety system deficiencies were found



San Bruno Gas Pipeline

Acclident
September 9, 2010



Figure 3. Aerial view of fire. - NTSB/PAR-11/01, P3



Paul Sakuma/Associated Press

Pacific Gas and Electric
Company (PG&E)

Intrastate natural gas
transmission pipeline

September 9, 2010

Residential area in San Bruno,
California

47.6 million standard cubic feet
of natural gas was released

resulting in a fire that destroyed
38 homes and damaged 70.

8 people were killed, many were
injured, and many more were
evacuated from the area.



Mismanagement Blamed
For Bay Area Gas Disaster
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Mismanagement Blamed for Bay
Area Gas Disaster

After the rupture, It took the company an hour to shut off
the gas because of poor planning and organization,
according to the [NTSB] board.

The board 1ssued an unusual number of recommendations,
39.

The board said San Bruno was “an organizational
accident.”

The safety board also had harsh words for both the
California Public Utilities Commission, which it said had
Inappropriately trusted the company, and the United States
Department of Transportation, which had failed to oversee
the work of the state agency.



Aliso Canyon
Underground Gas

Storage Accldent
October 23, 2015



And recently, closer to home (LA/USC)...

Aliso Canyon
October 23, 2015




CCST UGS Report (Jan 2018)

Long-Term Viability of
Underground Natural Gas
Storage in California

An Independent Review of Scientific and Technical Information

EXECUTIVE SUMMARY

A Commissioned Report prepared by the
California Council an Science and Technology




Long-Term Viability of Underground
Natural Gas Storage in California

An Independent Review of Scientific
and Technical Information

Summary Report
Jane C8, Loag, PhD, Independent Consultant
Steering Committee Co-Chalr

Jens T. Birkholser, PhD, Lawrence Berkeley National Laboratory
Steering Committee Co-Chatr

Amber J. Mace, PhD, California Council on Science and Technology
Project Director

Sarah E. Brady, PhD, California Council on Science and Technoiogy
Project Manager

s P g

J. Dandel Arthur, P.E., SPEC, ALL Consulting LL.C
Riley M. Duren, P.E., NASA Jet Propulsion Laboratory
Karen Edson, retired Caiifornia Independent System Operator
Robert B. Jackson, Phi), Stanford University
Michael L.B. Jerrett, PhD, University of California, Los Angeles
I '\ o, et oSt ulfori
Scott A. Perfect, PhD, Lawrence Livermore National Laboratory
Terence Thorn, JKM Energy and Envirommental Consulting
Samuel J. Traing, PhD, University of California, Merced
Michael W. Wara, PhD, Stanford Law School

Catherine M. Elder, M.P.P; Aspen Environmental Group (Technical Expert)
Jeffery B. Greenblatt, Phi); Lawrence Berkeley National Laboratory (Author)
Curtis M. Oidenburyg, Phi); Lawrence Berkeiey National Labaratory (Author)
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Figure 1.0-1. Simplified schematic of the main components of UGS facilities in California, showing
examples of engineered surface components and the wells and geologic features comprising the
subsurface system. Human and organizational factors play a critical role in control of both
surface and subsurface systems.



The human figure depicted in Figure 1.0-1 represents the
human and organizational factors (HOFs) of UGS. Human
managers, engineers, and technicians employed by the
operating company, along with contractors, provide one
component of the human factor element controlling both
the surface and subsurface parts of the UGS system.
Another part of the human factor component comprises
the general public and the local population. In addition,
operational practices are inevitably influenced by long-
and short-term organizational and cultural factors present
In the UGS operating company. Section 1.2.6 and aside
bar in Section 1.6 elaborate further on HOF’s and safety
culture. (p. 14)




Side Bar: Safety Culture
Page 342-435



Side bar: Safety Culture

NOTE: The following side Bar was contribused by Professos Nagmedin Meshiati, & mersber of the OCST
Project’s Steering Commitiee, who was also 2 member of the “Commiztee for Analysés of Cacses of the
Deegmenter Horieon Explosion, Fire, and Oil Spill 1o Identify Mexsures to Prevers Similar Accidensts (o the
Futare,” formed by the Naticoal Acwdemy of Engineering/National Research Councll. The foliowing ten
is partially ndopeed from the published repoet of that same commitee, entitled “Macondo Well Deepwazer
Horizan Blowaut: Lessans far Improving Offshore Drilliog Safety,” (p. 92-93 of Macondo Well-Deepwater
Horizon Blowour: Lessans for Offshore Drilfling Safety, National Research Councll, 2012) and also updated
and augmented by Professor Najmadin,

Although the emphasis in the tex: of this side bar s oa the rype of accidenta vimilar 1 the Maccado
Well blowourt sccident, the overall ideas concerning safery culture are broadly sppiicnble, including o
underground gos storayge faciities,

The steps taken by the nuclear power and other safery critical iIndustries to improve system sadecy are
reminisoent of the challergoes presently confronting 1he offsbore deilling industry, ARhough there

are significans differences between the all and gas industry and acher industries (25 discussed = this
chapeer), the safety framework and perspectives developed by those other indussries can provide useful
insights, According %o the Swedish Radation Sefecy Authority, an onganieaticn lus good potential for
safety when it has developed a safety culture that shows 2 willingress and an ability to understand risks
and manage sctivities so that safety is taken oo account (Oedewald et al,, 2011). Other industries,
repalsary agencies, trade associtiony, and professional sssociations hove also sddreaed sifety culture
(for example, see Reason, 19948; U.S. NRC 2009; 2011; Nudear Energy Insitute, 2009; CCPS, 2005; IAEA,
1992,

The UK Health ané Safety Execative defines safery culture as “the peoduct of individual group values,
sttitedes and perceptions, competencies and patterns of behavior that determine the commitment to, and
the styie and proficienscy of, an organization's bealth and safety macagemnent.” Cresting ssfeey culturn
means instilling atrinedes and procedures in individuals and organizacions ensuring that safesy lssues

wre trested as high geiority, too, A facility fostering stronyg safety cultire would encourage ernployves to
oultivine s guestioning setitude and o rigorous and prudent upproach 1o all sspects of their jobs, and to et
Up Necessary apen communication besween kne workers and middie and upper managermens (Meshkaci,
1999).

A commonly sccepred and widely used/cired definition of safery culture was jointly developed theough an
uspeecedenind collaboration of the govemment reguintos, United States Nociess Regulatory Commission
(U.5. NRC), and the Indusiry's creaced self regulatory body, the Instimure of Nuclear Power Operaticns
(INPO). According to this defmition, safety culture is “the care values and Sehaviors resulting froma
oollective commitment by beaders and individuals to emphassize safety over competing goals 1o ensone
peotection of people and the environment” (INPO, Trads of 2 Healthy Nudear Safery Caiture, INFO
12-012 April 2013).

An effective and heaithy safety culrure embodies the fofiowing generic mairs [The mraics are adapeed from
the LS. Nuciear Regulatory Commission Safery Calture Policy Stasemens (LS. NRC, 2011)):

* Leadership safety values and actions: Safety i treated 25 a complex and systemic phenomenon.
It is also 8 genuine valoe that & reflected in the decivion-caking snd delly sctivites of
organization in managing tisks and preventing socidents.

Personal sccountnbility: All indivikiualy take penosal respoesibility for safiety sed conteiate to
overail safety.

Probies identification and resclution: Issues potentially affecting safety sce rondily identified,
fully evaluated, and peompely addressed and correcied.

Worek processes: The prooess of planning sod controling work activities is implemented so the
system safety & maincained. The moss serious safecy issues get the grearest atcention.

Continwonts lonrning: Opportunities to learn about winys to snsure safety sre sought out snd
implemented by organtzations and persannel. Hazands, procedures, and job responsibilicies are
thoroughly understood. Safety culrure sirtves 1o be fexible and adjustable so that personne! are
able 10 identify amd react appropriately to various iedications of kazard, These processes smd
spproaches are embedded In management systems aod processes that are widely used within the
arganization,

Environment for raising concerns: A safecy-conscious work emvironment i maimained, where
personsel feed free to cise sufety concerns without fear of retaliation, intimidation, harassnent,
or discrimination. They pesceive their reporting ss being seeaningful 1o their crganizations and
thus avold underreportng.

Effective safety coommunication: Commurseations maintais # focus on safety. Knowledge aod
experience are shared across ocganizational boundaries, especially when different coexpanies
arv imvoived [n various plaases of the same progece, Knowledge and experiencs ate abo shared
wertically withies an argankeation.

Ruespectful work euvironment: Trust and reapect perooeste the organizaticn.

Quesioning atritade: Individuals avold complacency and continuously challenge existing
conditions and activities 1o idetify discrepancies that might cesult in unsafe conditions, A
subordinate does not hesitate to question & supervisor, and 3 mntractor emploves does not
hesizate to question an employes of an operating company.

{Iz should be noted that the above definicion and rass of healthy safety cultare, which have been joimby
developed by the U.S. NRC and INPO, have been adopted, aimost exactiy, by other faderal regularcey and
safety agencies, e, Buresy of Safety and Emvironmmental Enforoement (US. BSEE, 2013).]

* Investigacions of several large scale accidents in recent years provide desr llustrations of
the consequences of a deficiont safecy culture, A collison of two traing of the Wishington
Mesropolitan Area Transic Authoricy (WMATA) Mecrorail that cocuread i June 2009 resulted in
nine deaths and mulriple passenger injuries. The Naclonal Transportstion Safety Soard (NTSB}




found that WMATA falled to implement many significant attributes of a sound safety program
(NTSH 2010),

The NTS3, which, by quoting Professar James Reasan, has called it an "ceganizational

accident,” staved that “the sccident &d poc tesult from the actions of an dividual bt from

the ‘srcumulntion of katent conditions within the maintensnce, mansgerial sad onganizational
spheres’ making it an exzmple of a ‘quintessential orgasszatioenl scddent™ (NTSB, 2011; Reason,
1998),

‘The rupture of the nacural gas sransmission pipeline that was owned and operated by the Pacific
Gaz and Eleciric Company (PGRE), in a residential ares in San Beyno, Californsa, on Septemiber 9,
2010, is anocher example of catastrophic “organizational accidenr” (*Mismanagement Blamed for
Bay Area Gas Disaster.” New York Thmes, August 30, 2011, by Masthew L. Wald), which has hees
attribesed to the safety culture of the comguny and kx regulatoey oversight, sccording to thw
NTSH {2011). PGAE estimated that 47.6 millicn standard cubde feet of natural gas was refeased,;
the relensed nanur! gas ignited, resulting in a fire that destroyed 38 homes and damaged 70
Eight people were kiled, muny were injured, and msany soont were evacusted from the ares,

Explosians and fires az the 3P Texas Clty Hefinery in March 2005 killed 15 people and injured
180 others, The US. Chemical Safety and Hazard Investigation Beand conchuded that the disaster
was caused by arganizational ang safety deficiencies at all Jevels of the 3P Corporation. The U.S.
Chemical Safety and Hazand Investigation Bosnd has identified “safety culture™ as one of the four
“hey iy ” wiich caused this sccdent, uicog with regalatory oversight, prooess safety metrics,
d aman factoes (CSB, 2007).

According 1o theee major seminal reports that investigated the BP Derpwater Hottzon (DWH)
blorwout, inadequate management systems and poor safery culture were major underiying cuuses
af that Blowout [Deep Water: The Gulf Qil Disaster and the Putisre of Offshote Drilling, Report to
the President - National Comesission on the AP Deepwater Horizon Off Spill asd Offslcer Drilling
- January 2011 {2011); the National Research Council's Macondo Well Deepwater Harlzoe
Dlowont: Lessons for Offshoee Deilling Safety (2011); and the US. Chemical Safety Board (CSB)
Cluse 2016).7

The American Petroleum Instiute (APD Recommended Practioe 1173, Pipeline Safety
Management System Requirements (First Edition, June 2014, Draft Viersion 11.2; httpse//Smww,
plpelinelaw com/wp content/uplaads/ sites/19,/2014/09/ APL R 1172 pdf) entire seczion 10.6 is
sbout “Evaluation of Safety Culture.” It rocommuends that:

“The pipeline operator shall eszablish mechods to evaluate the safery culrure of its crganizarion.
Operators shall scsess the health of their safety culiure using methods that sssess employee
perception of the safery culture. Methods 10 assess the perceprioe of the caltere include bur
are nor limited 1o questionraires, mentews, and focus groups. Polickes, operating proceduares,
continuous vig@ance and mindfulntesy, neporting prooesses, sharing of lresons kearned and

employee and CONDACOT eNgagement SUDPOCT a0 operacar’s safecy culture. Observatioos
and audits of how each of these are being applied (n the daily condurt of operaticas provide

Indications of the health of an organiznion's safery cultare, inchuding conformance with palicies,
M«wmm“mmeWmMﬂW.mw
processes, imtegrating lessors learned and engagement of employees snsd
mwm«rmmmmdwmmdxunhm
Management shall review the resalts and findings of peroeption sssessments, observations and
audits and define how o improve spplication of the supporting attributes,” (p. 17)

The U.S, Department of Trassportation’s Pipeline and Hazedous Materials Safety Administration’s
(PHMSA) “fully supports the implementarion of R? 1173 and plans 1o procsote vigoroes conformance
to this voluntary stamdard.* Although PHMSA has noc yet issued an official safety culnure policy
statersent, it has adopted the Safery Management Systems (SMS) concept and contends that it bhas
been “actively advancing implementation of SMS and o strong safesy culture within the pipeline and
hazardous materials secoors is the nex: seep n continuces safety dmprovernens for America's hazardous
materials ransportation system,” (ermphads added, PHMSA Administratur the Honcealde Marie Therese
Donunguer’s written statement befare the US. House of Representatives, Fetruary 25, 2016).

The American Gas Association (AGA], which is & trade anganizstion rep ing ever 200 § g
supply compandes and athers, has also echoed and endorsed the importance of safety culture and s AGA's
Safecy Quiture Starement states, “The AGA and ies membes companies are committed 10 promating positive
safery cultures arsong their employees throughout the macursd gas distribusion industry™ (AGA, 2011),

Moot recetitly, on May 18, 2017, the Stnte of Califoensia's Departroent of Industrial Relations' (DI
Occugationsd Safety snd Health Standards Boand bas snnoucced that it has approved sdding safety
culture as ane of new elements to its revamped/updaced regulations on refinery safery. {In this regulation,
which has been agplaaded by the industry’s trade associstion, the Western States Petroletsm Assocition
(WSPA), and which became effective on Octoder 1, 2017, the “Process Safety Culture,” is defined m: “A
cocsbénation of group values and behaviors that reflects whether thene is o collecrive commurment by
lesders and individuals 10 empiasize process safety over cocspeting goals, i oeder w ensure protection of
peaple und the emvicoarent,”] This ander is enforced by CalOSHA'S Process Safety Munagement (PSM)
Unix, adding section 5189.1 10 Title 8 of the California Code of Regulations. This element outlined i the
regalation requires ceflinery employers to: “Understand the mtitudes, hefiefs, pereegtions and values that
employees share in refation 1o sfety and evaliuate respanses to reports of haeards by implersenting aod
maintaining an effective Process Safety Culture Assessrment program” (CalOSHA, 2017b).
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The Honorable Robert Sumwalt, NTSB

Chairman, Press Briefing

Sunday Sept 16, 2018

* We found evidence from an evidentiary dig
this morning that pressure sensors were
attached to a gas line that was being placed out

of service and being capped off on

hursday.

 Certainly the investigation will answer 2
questions. What affect if any did this have on
the over-pressure situation? And secondly, why
was this sensor connected to a gas line that

was being placed out of service?



Mr. Sumwalt’s remarks...

* In the coming days, we will interview the
construction foreman in charge of the job at South
Union and Salem. We will interview the
Columbia Gas Inspector who oversees this
construction crew. We will interview the
Columbia Gas pipeline safety, excuse me, the
Columbia Gas Pipeline Safety Supervisor. And
we will interview the 4 people from the gas
control center that I mentioned yesterday that Is In
Columbus, Ohio.



Mr. Sumwalt’s remarks

* When we talk about construction, are we
talking about Columbia Gas working on their
own lines, the answer to that Is yes. They were
using contractors to do that work, but it was
Columbia Gas construction and as you
probably know, they're in the process of
replacing old cast iron pipe with new plastic
pipe. So yes, the construction was done at the
request of Columbia Gas.
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